
Updated: 2 May, 2003

Course: sph 3u1

Unit: electricity

Lesson 4: Title: Circuits

Preliminaries: 
-- pass around the opened up batteries so that the class can see what’s inside 

Lesson:

Q. What do we need to get a light bulb to light up? (have a battery, wires and bulb)
a wire from each side of the bulb going to each side of the battery. Why?

To get electrons to flow through a wire, we need a complete circuit.

Why? What happens to the electrons in the bulb? 
They do not get used up.

Analogies: 
rope though hand;

bicycle chain

red blood cells



conveyor belt with cars carrying coal to factory

* the rope/chain/cars don’t get used up; they just carry the energy and deposit it elsewhere. If the rope is cut, no more energy can be transferred -- just like when a circuit is opened.

Q. How do electrons actually carry energy? Not kinetic, not by higher energy levels, so - ?

Q. How do you tell the difference between an electron that has energy and one that doesn’t?


All circuits have three basic parts: 

· a source of electricity (batteries, generators, ...)
* A device that changes other energy to electrical energy

· and load that uses it (lamps, motors, heaters)
* A device that changes electrical energy to another form

· and conductors to connect the circuit. A load uses electrical energy to do work. 

There is a voltage drop across all loads because of this. V = E/Q ... a voltage drop must mean that the energy drops, because Q can’t change. We can’t create electrons.

DEMO: completing a circuit by using the ground (power supply – negative connected to case, case is grounded. positive to light, light to tap)

DEMO: hotdog cooker. The hotdog is the load. (and while you’re at it, make a pickle glow)

Draw diagrams: cell, lamp, voltmeter; cell, lamp, ammeter.

DEMO: get two girls to be lamps and a boy to be a power supply. He has two ropes. 

Discuss: ( how they should be connected to the wire (you have to break the wire, or they won’t light up)
( what happens if the two wires touch? -- short circuit - light go out
( where you would put a switch -- get another guy to be the switch - note what happens if the switch is in parallel
( how you would connect a voltmeter
( how you would connect an ammeter (not that the lights go out for a moment when doing this)

DEMO: short circuit (use thin nichrome wire across hot-dog cooker)

Activity: practice with circuits

explain how to use a voltmeter:

· where to plug the leads in, how to connect them to a circuit

· what selector scale to use

Now: hook up a light bulb to the 6V DC output (*** make sure that they are not the 3V bulbs!!!)
Try and measure the voltage. Hook up a second bulb as well. 

To do: 

Get the circuit boards with light bulbs and leads.

1. connect up one light bulb
a) without a switch
b) with the switch

2. There are two ways to make the bulb go out (well aside from using a hammer!):
a) open circuit (breaking the circuit)
b) short circuit. (bad, dangerous)
Demonstrate both of these, but just do the short circuit for a split second.
How does the voltage and current change during a short circuit?

3. connect up three light bulbs in series.

4. connect three light bulbs in parallel

5. connect 3 bulbs in parallel with the switch only switching off one bulb.
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Circuit Symbols: why do we need symbols for circuits?
copy and memorize symbols on p447.
Modifications: ( light bulb, ( wire crossing, ( ground
add ( diode and ( LED symbols
( cell -- show positive and negative (short and fat)

Also: 

· DC Generator

· AC generator

· Circuit breaker

· Speaker

· Fan

Homework: p448 #1

Evaluation: 

NEXT:

measuring with voltmeters and ammeters.
series and parallel circuits.
(then safety)
QUIZ each Friday on that week’s homework - just one homework question.

